Se&'chuig PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(1 DPublication number : 06-342785 
(43)Date of publication of application : 13.12.1994 



t "■' : — ; ; 

(51)Int.CI. 




H01L 21/31 








C23C 16/44 








C30B 25/14 








H01L 21/205 




(21)Application number 


05-129852 


(71)Applicant 


: FUJITSU LTD 


(22)Date of filing: 

1 7. . , ~ 


01.06.1993 


(72)Inventor : 


WAKABAYASHI MITSUO 



(54) EXHAUSTER OF VAPOR GROWTH DEVICE AND CLEANING METHOD THEREOF 

(57)Abstract: 

PURPOSE: To enable the exhauster of a CVD device to be cleaned 
without dismounting a vacuum pump. 

CONSTITUTION: The exhaust system of a CVD device is kept 
heated by a temperature control device 1 2, a cleaning solution 
introduction conversion flange 16 is provided to the air supply side 
of a vacuum pump 3, and acid water solution, alkaline water 
solution, pure water, organic solvent, and drying gas are 
successively supplied into the vacuum pump 3 through the flange 
16 by switching a valve to clean, whereby deposits inside the 
vacuum pump 3 can be removed. 
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• * NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The exhauster of the vapor-growth equipment with which the exhaust-air system of vapor-growth 
equipment is characterized by newly coming to have the thermostat which is constituted possible [ incubation ] 
except for the motor of unreacted reactant gas, the gas trap which captures a resultant, and a vacuum pump, and 
performs temperature control of an exhaust-air system, the penetrant-remover installation conversion flange 
which supplies this penetrant remover for two or more penetrant removers to a vacuum pump with the 
penetrant-remover feed zone which can be supplied one by one, and two or more hot bulbs which perform a 
switch of piping. 

[Claim 2] As an approach of washing and carrying out the reuse of the resultant which deposited in the wall of 
the vacuum pump which constitutes the exhaust air system of vapor growth equipment, without removing this 
vacuum pump from this exhaust air system the exhaust air system of this vapor growth equipment - a 
thermostat ~ warming, while maintaining at a condition Prepare a penetrant remover installation conversion 
flange in the air-supply side of this vacuum pump, and supply one by one in a vacuum pump through this flange 
with an acid water solution, an alkali water solution, pure water, an organic solvent, and the gas for desiccation 
by bulb switch, and it washes. The defecation approach of the exhauster characterized by removing the sludge 
in this vacuum pump. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the defecation approach of the vacuum pump which constitutes 
the exhaust air system of vapor growth equipment. Semiconductor devices, such as integrated circuits, such as 
IC and LSI, and semiconductor laser, are silicon (Si). Substrate which consists of a compound semiconductor 
represented with the element semiconductor represented, or a gallium and arsenic (GaAs) (wafer) It is 
manufactured using thin film coating technology, the photo-etching technique (photolithography), the impurity 
element impregnation technique, etc. 

[0002] The chemical thin film forming method is mum to being suitable for formation of the very thin thin film 
whose physical thin film forming methods are several 10 - 1000 A of numbers, although there are an approach 
physical as thin film coating technology and a chemical approach by ****, the former is a vacuum deposition 
method, a spatter, a molecular beam epitaxy (abbreviated name MBE law), etc. and the latters are vapor growth 
(abbreviated-name CVD method), plating, etc. It is suitable for formation of the comparatively thick thin film of 
order. 

[0003] In addition, a CVD method performs vapor growth using a chemical reaction, supplies it on the wafer 
which has heated material gas with high vapor pressure with carrier gas, is made to react on a wafer, forms a 
thin film, and, generally is used to formation of thin films, such as the nitriding silicon (Si3N4) and diacid-ized 
silicon (Si02) which are used as an insulating layer of an integrated circuit, and phosphorus silic acid glass 
(abbreviated name PSG). 
[0004] 

[Description of the Prior Art] a semiconductor integrated circuit - silicon (Si) a semiconductor region detailed 
on a wafer ~ making this field - a conductor submicron (Sub-micron) in minimum line width, although 
circuit connection is made on the track and multilayer-interconnection structure is taken In this case, although 
the requirement of the insulating layer which constitutes a multilayer interconnection is that ****** excellent in 
thermal resistance and planation are excellent and CVD growth of Si3N4, Si02, PSG, etc., etc. is performed 
using the CVD system from this point As this material gas, they are a mono silane (SiH4), a JI chlorination 
silane (SiH2C12), the Tori chlorination silane (SiHC13), phosphoretted hydrogen (PH3), laughing gas (N20), 
ammonia (NH3), and oxygen (02), Hydrogen (H2) etc. is used. 

[0005] Drawing 3 shows the configuration of the exhaust air system which constitutes the conventional CVD 
system, connects a fission reactor 1, a gas trap 2, and a vacuum pump 3 by piping 4 and the bulb 5, and is 
constituted. Namely, although the resultant which the reactant gas 6 supplied to a fission reactor 1 by making 
02, H2, etc. into carrier gas reacts on the wafer 8 currently heated at the heater 7, and is decided by the class of 
reactant gas grows on a wafer 8 Since a part for a heating unit is not restricted only to a wafer 8, a deposit 
produces it also inside the susceptor which laid the wafer 8, or a coil. Moreover, the resultant which reacted in 
the ambient atmosphere in a fission reactor is attracted by the vacuum pump 3, it passes along piping 4, a part 
deposits in the wall of piping 4 or a vacuum pump 3, and the part is discharged in atmospheric air. 
[0006] Moreover, although, as for reactant gas, not all necessarily react and most part is exhausted through 
piping 4 by unreacted ****, since piping 4, the bulb 5, and the vacuum pump are maintained at ordinary 
temperature, also in this field, adhesion of a resultant and liquefaction of reactant gas have produced them, as 
this cure - the former - liquid nitrogen (N2) etc. - while liquefying unreacted reactant gas 6 by inserting in the 
outlet side of a fission reactor 1 the gas trap 2 which cooled the perimeter, a resultant is made to adhere, and the 
measures which prevent a flow to an exhaust side are taken, however, the thing for which reactant gas and 
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resultants are collected only by the gas trap 2 in a CVD system - being impossible a considerable amount » 
the exhaust air system after a gas trap 2 - flowing - the - if **** use is carried out, a vacuum pump 3 will 
produce failure. 

[0007] That is, as a vacuum pump 3 which constitutes a CVD system, an oil is spread to hard flow and it 
adheres to a wafer, and neither an oil diffusion pump nor an oil sealed rotary pump is used from the standpoint 
which prevents spoiling quality, but a turbine pump, a mechanical booster pump, a dry pump, etc. are instead 
used, and serial operation of a turbine pump and a dry pump, serial operation of a mechanical booster pump and 
a dry pump, serial operation of dry pumps, etc. are performed. 

[0008] Drawing shows the condition of carrying out serial operation of the two dry pumps 9. however ~ as the 
result to which a resultant and the oxide of reactant gas deposit in the bucket section of a pump, the body wall 
section, the rotor section, etc. - the - if**** use is carried out, rotation will stop. Then, exchanging and 
overflowing a vacuum pump periodically is performed. 
[0009] 

[Problem(s) to be Solved by the Invention] Although unreacted reactant gas and an unreacted resultant are 
flowing [ from using a chemical with vapor pressure high as reactant gas of a CVD system, making it react on a 
wafer, and depositing the resultant ] in the exhaust air system through piping from the fission reactor inevitably 
It is difficult to capture all by the gas trap, and since it is drawn in by the vacuum pump and deposits in the 
bucket section of a pump, the body wall section, the rotor section, etc., it needed to remove from the exhaust air 
system periodically, and needed to exchange for the new article, and working capacity has been spoiled. Then, 
it is a technical problem to enable it to overflow, without removing from an exhaust air system. 
[0010] 

[Means for Solving the Problem] The above-mentioned technical problem as an approach of washing and 
carrying out the reuse of the resultant which deposited in the wall of the vacuum pump which constitutes the 
exhaust air system of a CVD system, without removing a vacuum pump from an exhaust air system A penetrant 
remover installation conversion flange is prepared in the air-supply side of a vacuum pump, the exhaust air 
system of a CVD system a thermostat - warming, while maintaining at a condition It can supply one by one 
in a vacuum pump through a flange with an acid water solution, an alkali water solution, pure water, an organic 
solvent, and the gas for desiccation by bulb switch, can wash, and can solve by using the defecation approach of 
an exhauster of removing the sludge in a vacuum pump. 
[0011] 

[Function] Since vacuum pumps, such as a turbine pump with which the artificer is used for the CVD system, a 
mechanical booster pump, and a dry pump, did not need an internal lubricating oil but it consisted of the things 
which can carry out **** washing, such as the rotor section and the bucket section, it considered performing the 
**** acid cleaning through piping, and carrying out dissolution removal of the sludge, in addition, the product 
which deposits inside piping or a vacuum pump in the process which manufactures a semiconductor integrated 
circuit using a CVD system - Si02 and Si3N4 etc. - there is much solid solution of silicon compounds, such as 
a silicon compound and PSG. 

[0012] Next, since piping and a vacuum pump were reasons also with bigger it being also low temperature than 
reactant gas, adhesion of these resultants was carried out to using an exhaust air system in the state of heating as 
much as possible. That is, it was made to make the reactant gas containing the particle of a resultant discharge 
out of equipment as straight as possible by newly forming a temperature controller and if possible maintaining 
at an elevated temperature except for parts which must not be warmed, such as a motor which operates a gas 
trap and a dry pump. 

[0013] Moreover, the description of this invention is having been made to wash efficiently by equipping a 
conversion flange with shower tubing and sprinkling a drug solution to sprinkler-like by performing supply of a 
drug solution using a penetrant remover installation conversion flange. 

[0014] Drawingl is the block diagram of the exhaust air system which carried out this invention, and the 
configuration to a fission reactor 1 and a gas trap 2 is not different from the former. That is, although most is 
captured when the resultant of the letter of spraying produced with unreacted reactant gas 6 and an unreacted 
fission reactor 1 passes along the gas trap 2 cooled with the liquid N2, remarkable gas is attracted by the 
vacuum pump 3 through piping 4. They are the bulbs 13 and 14 which incubation structure is taken except for 
the motor 1 1 of a vacuum pump 3 (it is the dry pump 9 in the case of this example), and the exhaust air system 
is prepared possible [ heating ] by the thermostat 12 by ****, and are used for piping 4. The hot bulb in which 
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temperature control is possible is used. 

[0015] Next, the penetrant remover installation conversion flange 16 used for installing between a bulb 13 and a 
vacuum pump 3, and supplying a penetrant remover also takes incubation structure, and constitutes it possible 
[ heating ] with a thermostat 12. While discharging the reactant gas and the resultant of a CVD system which 
escaped capture by the gas trap 2 working in atmospheric air by taking such structure, without if possible 
adhering to piping 4 and a vacuum pump 3, the resultant adhering to a vacuum pump 3 can fasten a bulb 13, and 
can wash a vacuum pump 3 by supplying a penetrant remover from the penetrant remover feed zone 18 through 
the penetrant remover installation conversion flange 1 6. 
[0016] 

[Example] the exhaust air system which takes the configuration shown in drawing 1 ~ setting ~ as a gas trap 2 - 
- a liquid N2 -- a refrigerant -- ** ~ the temperature of ****** was maintained at using it by carrying out, 
connecting to a thermostat 12 the thermocouple which has inserted the outside of piping 4, the penetrant 
remover installation conversion flange 16, and the dry pump 9 in winding and during this period on the heater 
tape 20, and performing current accommodation at 80 degrees C. In addition, water cooling of the motor 1 1 has 
been carried out. 

[0017] Next, a penetrant remover feed zone is N2 feed zone, as shown in this drawing, Pure-water feed zone, 
Alkali water-solution feed zone, It consists of an acid water-solution feed zone and a solvent feed zone, the 
penetrant remover installation conversion flange 16 is led, and it is an acid in a vacuum pump, Pure water, 
Alkali, Pure water, It supplies in order of a solvent and was made to dry by N2 finally. 
[0018] Moreover, three kinds of things shown by (A) of drawing 2 , (B), and (C) as a penetrant remover 
installation conversion flange 16 were used. That is, while equipping the outside of each conversion flange with 
the heater tape 21 and the heat insulator 22 and heating piping 23 at the heater 24, the point was equipped with 
the shower tubing 25, and it constituted so that a penetrant remover might be sprinkled to sprinkler-like. By 
****, the arrow head from the shower tubing 25 shows the spraying direction, and (A) and (B) differ from (C) 
******** sewage sprinkling. 

[0019] Next, the 3 component gas of SiHC13, NH3, and N2 was used as reactant gas, and the dry pump 1 1 of 2 
reams was used as a vacuum pump 3. now, Si wafer top - Si3N4 from, if the washing approach of an exhaust 
air system is explained about the process which forms the becoming insulating layer Bulbs 13 and 14 are closed 
in the condition of having heated the exhaust air system at 80 degrees C after termination of a CVD reaction in 
drawing 1 . From the penetrant remover installation conversion flange 16, supply a fluoric acid (HF) water 
solution and two dry pumps 9 are filled. It is left for 10 minutes and is Si3N4. After dissolving, open a bulb 14 
and HF water solution is removed. Next, wash pure water for 1 minute by 31. the flow rate for /, then, wash an 
aqueous ammonia solution (NH40H) for 1 minute by 31. the flow rate for /, and it neutralizes. Next, after 
having washed pure water for 1 minute by the 31. flow rate for /, and ethyl alcohol's having washed the back and 
permuting water, washing finished by supplying N2 for 20 minutes by 101. the flow rate for /, and drying. In 
addition, the significant difference was not accepted about three kinds of penetrant remover installation 
conversion flanges 16. 
[0020] 

[Effect of the Invention] Since it can wash without being able to decrease the count of washing of the exhaust 
air system of a CVD system by operation of this invention, and removing a vacuum pump from an exhaust air 
system, it can contribute to the manufacture cost reduction of a semiconductor integrated circuit. 
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TECHNICAL FIELD 



[Industrial Application] This invention relates to the defecation approach of the vacuum pump which constitutes 
the exhaust air system of vapor growth equipment. Semiconductor devices, such as integrated circuits, such as 
IC and LSI, and semiconductor laser, are silicon (Si). Substrate which consists of a compound semiconductor 
represented with the element semiconductor represented, or a gallium and arsenic (GaAs) (wafer) It is 
manufactured using thin film coating technology, the photo-etching technique (photolithography), the impurity 
element impregnation technique, etc. 

[0002] The chemical thin film forming method is mum to being suitable for formation of the very thin thin film 
whose physical thin film forming methods are several 10 - 1000A of numbers, although there are an approach 
physical as thin film coating technology and a chemical approach by ****, the former is a vacuum deposition 
method, a spatter, a molecular beam epitaxy (abbreviated name MBE law), etc. and the latters are vapor growth 
(abbreviated-name CVD method), plating, etc. It is suitable for formation of the comparatively thick thin film of 
order. 

[0003] In addition, a CVD method performs vapor growth using a chemical reaction, supplies it on the wafer 
which has heated material gas with high vapor pressure with carrier gas, is made to react on a wafer, forms a 
thin film, and, generally is used to formation of thin films, such as the nitriding silicon (Si3N4) and diacid-ized 
silicon (Si02) which are used as an insulating layer of an integrated circuit, and phosphorus silic acid glass 
(abbreviated name PSG). 



[Translation done.] 
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PRIOR ART 



[Description of the Prior Art] a semiconductor integrated circuit - silicon (Si) a semiconductor region detailed 
on a wafer - making - this field a conductor submicron (Sub-micron) in minimum line width, although 
circuit connection is made on the track and multilayer-interconnection structure is taken In this case, although 
the requirement of the insulating layer which constitutes a multilayer interconnection is that ****** excellent in 
thermal resistance and planation are excellent and CVD growth of Si3N4, Si02, PSG, etc., etc. is performed 
using the CVD system from this point As this material gas, they are a mono silane (SiH4), a JI chlorination 
silane (SiH2C12), the Tori chlorination silane (SiHCB), phosphoretted hydrogen (PH3), laughing gas (N20), 
ammonia (NH3), and oxygen (02), Hydrogen (H2) etc. is used. 

[0005] Drawing^ shows the configuration of the exhaust air system which constitutes the conventional CVD 
system, connects a fission reactor 1 , a gas trap 2, and a vacuum pump 3 by piping 4 and the bulb 5, and is 
constituted. Namely, although the resultant which the reactant gas 6 supplied to a fission reactor 1 by making 
02, H2, etc. into carrier gas reacts on the wafer 8 currently heated at the heater 7, and is decided by the class of 
reactant gas grows on a wafer 8 Since a part for a heating unit is not restricted only to a wafer 8, a deposit 
produces it also inside the susceptor which laid the wafer 8, or a coil. Moreover, the resultant which reacted in 
the ambient atmosphere in a fission reactor is attracted by the vacuum pump 3, it passes along piping 4, a part 
deposits in the wall of piping 4 or a vacuum pump 3, and the part is discharged in atmospheric air. 
[0006] Moreover, although, as for reactant gas, not all necessarily react and most part is exhausted through 
piping 4 by unreacted ****, since piping 4, the bulb 5, and the vacuum pump are maintained at ordinary 
temperature, also in this field, adhesion of a resultant and liquefaction of reactant gas have produced them, as 
this cure - the former - liquid nitrogen (N2) etc. - while liquefying unreacted reactant gas 6 by inserting in the 
outlet side of a fission reactor 1 the gas trap 2 which cooled the perimeter, a resultant is made to adhere, and the 
measures which prevent a flow to an exhaust side are taken, however, the thing for which reactant gas and 
resultants are collected only by the gas trap 2 in a CVD system - being impossible ~ a considerable amount - 
the exhaust air system after a gas trap 2 - flowing - the - if **** use is carried out, a vacuum pump 3 will 
produce failure. 

[0007] That is, as a vacuum pump 3 which constitutes a CVD system, an oil is spread to hard flow and it 
adheres to a wafer, and neither an oil diffusion pump nor an oil sealed rotary pump is used from the standpoint 
which prevents spoiling quality, but a turbine pump, a mechanical booster pump, a dry pump, etc. are instead 
used, and serial operation of a turbine pump and a dry pump, serial operation of a mechanical booster pump and 
a dry pump, serial operation of dry pumps, etc. are performed. 

[0008] Drawing shows the condition of carrying out serial operation of the two dry pumps 9. however - as the 
result to which a resultant and the oxide of reactant gas deposit in the bucket section of a pump, the body wall 
section, the rotor section, etc. - the - if**** use is carried out, rotation will stop. Then, exchanging and 
overflowing a vacuum pump periodically is performed. 



[Translation done.] 
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EFFECT OF THE INVENTION 

[Effect of the Invention] Since it can wash without being able to decrease the count of washing of the exhaust 
air system of a CVD system by operation of this invention, and removing a vacuum pump from an exhaust air 
system, it can contribute to the manufacture cost reduction of a semiconductor integrated circuit. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] Although unreacted reactant gas and an unreacted resultant are 
flowing [ from using a chemical with vapor pressure high as reactant gas of a CVD system, making it react on a 
wafer, and depositing the resultant ] in the exhaust air system through piping from the fission reactor inevitably 
It is difficult to capture all by the gas trap, and since it is drawn in by the vacuum pump and deposits in the 
bucket section of a pump, the body wall section, the rotor section, etc., it needed to remove from the exhaust air 
system periodically, and needed to exchange for the new article, and working capacity has been spoiled. Then, 
it is a technical problem to enable it to overflow, without removing from an exhaust air system. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



10/15/2004 



* NOTICES * 



Page 1 of 1 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1-™ S document has been translated by computer. So the translation may not reflect the original precisely 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



MEANS 



[Means for Solving the Problem] The above-mentioned technical problem as an approach of washing and 
carrying out the reuse of the resultant which deposited in the wall of the vacuum pump which constitutes the 
exhaust air system of a CVD system, without removing a vacuum pump from an exhaust air system A penetrant 
remover installation conversion flange is prepared in the air-supply side of a vacuum pump, the exhaust air 
system of a CVD system - a thermostat - warming, while maintaining at a condition It can supply one by one 
m a vacuum pump through a flange with an acid water solution, an alkali water solution, pure water an organic 
solvent, and the gas for desiccation by bulb switch, can wash, and can solve by using the defecation'approach of 
an exhauster of removing the sludge in a vacuum pump. 



[Translation done.] 
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OPERATION 



[Function] Since vacuum pumps, such as a turbine pump with which the artificer is used for the CVD system, a 
mechanical booster pump, and a dry pump, did not need an internal lubricating oil but it consisted of the things 
which can carry out **** washing, such as the rotor section and the bucket section, it considered performing the 
**** acid cleaning through piping, and carrying out dissolution removal of the sludge, in addition, the product 
which deposits inside piping or a vacuum pump in the process which manufactures a semiconductor integrated 
circuit using a CVD system -- Si02 and Si3N4 etc. - there is much solid solution of silicon compounds, such as 
a silicon compound and PSG. 

[0012] Next, since piping and a vacuum pump were reasons also with bigger it being also low temperature than 
reactant gas, adhesion of these resultants was carried out to using an exhaust air system in the state of heating as 
much as possible. That is, it was made to make the reactant gas containing the particle of a resultant discharge 
out of equipment as straight as possible by newly forming a temperature controller and if possible maintaining 
at an elevated temperature except for parts which must not be warmed, such as a motor which operates a gas 
trap and a dry pump. 

[0013] Moreover, the description of this invention is having been made to wash efficiently by equipping a 
conversion flange with shower tubing and sprinkling a drug solution to sprinkler-like by performing supply of a 
drug solution using a penetrant remover installation conversion flange. 

[0014] Drawing 1 is the block diagram of the exhaust air system which carried out this invention, and the 
configuration to a fission reactor 1 and a gas trap 2 is not different from the former. That is, although most is 
captured when the resultant of the letter of spraying produced with unreacted reactant gas 6 and an unreacted 
fission reactor 1 passes along the gas trap 2 cooled with the liquid N2, remarkable gas is attracted by the 
vacuum pump 3 through piping 4. They are the bulbs 13 and 14 which incubation structure is taken except for 
the motor 1 1 of a vacuum pump 3 (it is the dry pump 9 in the case of this example), and the exhaust air system 
is prepared possible [ heating ] by the thermostat 12 by ****, and are used for piping 4. The hot bulb in which 
temperature control is possible is used. 

[0015] Next, the penetrant remover installation conversion flange 16 used for installing between a bulb 13 and a 
vacuum pump 3, and supplying a penetrant remover also takes incubation structure, and constitutes it possible 
[ heating ] with a thermostat 12. While discharging the reactant gas and the resultant of a CVD system which 
escaped capture by the gas trap 2 working in atmospheric air by taking such structure, without if possible 
adhering to piping 4 and a vacuum pump 3, the resultant adhering to a vacuum pump 3 can fasten a bulb 1 3, and 
can wash a vacuum pump 3 by supplying a penetrant remover from the penetrant remover feed zone 18 through 
the penetrant remover installation conversion flange 1 6. 
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EXAMPLE 



[Example] the exhaust air system which takes the configuration shown in drawing 1 -- setting -- as a gas trap 2 - 
- a liquid N2 - a refrigerant -- ** - the temperature of ****** was maintained at using it by carrying out, 
connecting to a thermostat 12 the thermocouple which has inserted the outside of piping 4, the penetrant ' 
remover installation conversion flange 16, and the dry pump 9 in winding and during this period on the heater 
tape 20, and performing current accommodation at 80 degrees C. In addition, water cooling of the motor 1 1 has 
been carried out. 

[0017] Next, a penetrant remover feed zone is N2 feed zone, as shown in this drawing, Pure-water feed zone, 
Alkali water-solution feed zone, It consists of an acid water-solution feed zone and a solvent feed zone, the 
penetrant remover installation conversion flange 16 is led, and it is an acid in a vacuum pump, Pure water, 
Alkali, Pure water, It supplies in order of a solvent and was made to dry by N2 finally. 
[0018] Moreover, three kinds of things shown by (A) of drawing 2 , (B), and (C) as a penetrant remover 
installation conversion flange 16 were used. That is, while equipping the outside of each conversion flange with 
the heater tape 21 and the heat insulator 22 and heating piping 23 at the heater 24, the point was equipped with 
the shower tubing 25, and it constituted so that a penetrant remover might be sprinkled to sprinkler-like. By 
****, the arrow head from the shower tubing 25 shows the spraying direction, and (A) and (B) differ from (C) 
******** sewage sprinkling. 

[0019] Next, the 3 component gas of SiHCB, NH3, and N2 was used as reactant gas, and the dry pump 1 1 of 2 
reams was used as a vacuum pump 3. now, Si wafer top ~ Si3N4 from, if the washing approach of an exhaust 
air system is explained about the process which forms the becoming insulating layer Bulbs 13 and 14 are closed 
m the condition of having heated the exhaust air system at 80 degrees C after termination of a CVD reaction in 
drawing .! . From the penetrant remover installation conversion flange 16, supply a fluoric acid (HF) water 
solution and two dry pumps 9 are filled. It is left for 10 minutes and is Si3N4. After dissolving, open a bulb 14 
and HF water solution is removed. Next, wash pure water for 1 minute by 31. the flow rate for /, then, wash an 
aqueous ammonia solution (NH40H) for 1 minute by 31. the flow rate for/, and it neutralizes. Next, after 
having washed pure water for 1 minute by the 31. flow rate for /, and ethyl alcohol's having washed the back and 
permuting water, washing finished by supplying N2 for 20 minutes by 101. the flow rate for/, and drying. In 
addition, the significant difference was not accepted about three kinds of penetrant remover installation 
conversion flanges 16. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the exhauster of the CVD system concerning this invention. 
[Drawing 2] It is the sectional view showing the configuration of a penetrant remover installation conversion 
flange. 

[Drawing 3] It is the block diagram of the exhauster which constitutes the conventional CVD system. 
[Description of Notations] 

1 Fission Reactor 

2 Gas Trap 

3 Vacuum Pump 

4 Piping 

5, 13, 14 Bulb 
6 Reactant Gas 
9 Dry Pump 

1 1 Motor 

12 Thermostat 

16 Penetrant Remover Installation Conversion Flange 
1 8 Penetrant Remover Feed Zone 
20 21 Heater tape 
25 Shower Tubing 
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DRAWINGS 



[Drawing 1] 




[Drawing 2 ] 
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[Kind of official gazette] Printing of amendment by the convention of 2 of Article 17 of Patent Law 
[Section partition] The 2nd partition of the 7th section 
[Publication date] September 25, Heisei 10 (1998) 

[Publication No.] Publication number 6-342785 
[Date of Publication] December 13, Heisei 6 (1994) 
[Annual volume number] Open patent official report 6-3428 
[Application number] Japanese Patent Application No. 5-129852 
[International Patent Classification (6th Edition)] 

H01L 21/31 

C23C 16/44 

C30B 25/14 

H01L 21/205 

[FI] 

H01L 21/31 B 

C23C 16/44 D 

C30B 25/14 

H01L 21/205 

[Procedure revision] 

[Filing Date] January 24, Heisei 9 

[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] The name of invention 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Title of the Invention] A vacuum pump and its defecation approach 

[Procedure amendment 2] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification . 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] In a vacuum pump equipped with the inlet pipe connected to the exhaust air system of vapor growth 
equipment, and the exhaust pipe which discharges the gas introduced from this inlet pipe, 
The vacuum pump characterized by having the penetrant remover induction (16) for supplying a penetrant 
remover in this pump. 

[Claim 2] The vacuum pump according to claim 1 characterized by having a thermostat (12) for adjusting the 
temperature of said pump. 

[Claim 3] It is the defecation approach of the vacuum pump connected to the exhaust air system of vapor 
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growth equipment, 

The defecation approach of the vacuum pump characterized by for a switch of a bulb supplying and washing a 

penetrant remover in this pump, and removing the sludge in this pump. 

[Procedure amendment 3] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0010 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0010] 

[Means for Solving the Problem] The above-mentioned technical problem can supply and wash a penetrant 
remover in a vacuum pump by switch of a bulb as an approach of washing and carrying out the reuse of the 
resultant which deposited in the wall of the vacuum pump which constitutes the exhaust air system of a CVD 
system, without removing a vacuum pump from an exhaust air system, and can solve it by using the defecation 
approach of a vacuum pump of removing the sludge in a vacuum pump. 
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Abstract of JP6342785 

PURPOSETo enable the exhauster of a CVD 
device to be cleaned without dismounting a 
vacuum pump. 

CONSTITUTION:The exhaust system of a 
CVD device is kept heated by a temperature 
control device 12, a cleaning solution 
introduction conversion flange 16 is provided 
to the air supply side of a vacuum pump 3, and 
acid water solution, alkaline water solution, 
pure water, organic solvent, and drying gas 
are successively supplied into the vacuum 
pump 3 through the flange 16 by switching a 
valve to clean, whereby deposits inside the 
vacuum pump 3 can be removed. 
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